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Nutrition and national development are increasingly being recognised as closely related and interdependent. The strength of 
nations today is measured in terms of how healthy, well nourished and educated its people are. Recent scienrific evidences 
reveal that micro.nutrient deficiencies not only result in various defici.eocy disorders, high mortality and morbidity rates and 
low productivity, but also contribute to the diet-related non-communicable degenerative diseases like diabetes mellitus, 
hypertension, cardio-vascular diseases, obesity and cancer. The longevity of human beings has also been found t0 be closely 
related to adequate intake of various vitamins and minerals commonly known as micronutrients. 
Deficiencies of three micronutrienrs-vitamin A, iron and iodine· are widespread, affecting more than a third of India's 
population. To call them micronutrients may be in conformity with the minute quantities needed by the human body but it 
is certainly nor consistent with the nature and ex'tent of damage being brought about by these deficiencies. 
These deficiencies could waste as much as 5% of Gross Domestic Product. Micronutrient deficiencies can be prevented and 
even eliminated if small quantities are consumed by populations on a continuous and ongoing basis. Addressing them 
comprehensively using an array of low-cost solutions and innovative approaches could cost less than 0.3°/t, of GDP - a 
Benefit: Cost ratio of 16: l! While existing programmes have had impact in controlling some of these deficiencies, there is an 
urgent need and considerable potential to strengthen, reorganise and expand interventions to eliminate these deficiencies. 
In 1993, the Government of fndia adopted the National Nutrition Policy which advocates a comprehensive, integrated and 
inter-sectoral strategy for alleviating the multifaceted problem of malnutrition and achieving the optimal state of nutrition 
for the people. The importance of eliminating micronutrient malnutrition has been recognised in the National Nutrition 
Policy. A combination of imerventions involving the promotion ofbreast feeding and complementary feeding of infants, 
dietarydiversificati.on (e.g., improving food availability and consumption), food fortification and supplementation may need 
to be emphasised and implemented as the short term and long term remedial measures. 
To maximize the effectiveness of these interventions, the strategy is to go well beyond traditional health and nutrition systems 
using a multi-sectoral approach and supporting interventions with social marketing and communication, legislation and 
enforcement, and monitoring and evaluation. Eliminating micro nutrient malnutrition, therefore, requires collaborative efforts 
from all the key stakeholders who can make a difference, for example, Government, National Institutions involved in 
training, research and development, NOGs, private and public sector food industry and the donors. in order to bring 
together these various actors tO contribute rewards eliminating micronutrient malnutrition from the country, the Department 
of Women and Child Development organised a Workshop on Strategy from Elimination of Micronutrient Malnutrition in 
India at Jaipur on 1-2 November) 1995 in collaboration with Micronurrient Initiative (MD and UNICEF. 
It is hoped that the recommendations of this important workshop that are presented in this report will help develop a plan 
that comprehensively addresses the problem and suggests both short term and long term measures for ensuring effective 
and sustainable results and will evoke interest in the key partners viz., Government, private industry, voluntary sector, scientists 
and research establishments and donor agencies in addressing the problem. 
Place: New Delhi 
Date : 19th November, 1997 
SMT. ASHA DAS 
Secretary 
Department of Women & Child Development 
Ministry of Human Resource Development 
Government of India 
EXECUTIVE SUMMARY 
icronutrient deficiencies are a major impediment ii\\. ro the health, nutritional status and development 
of a significant proportion of the Indian population. 
In the <ibsence of micronutrients, individuals and families 
suffer serious consequences including learning disabilities, 
impaired work capacity, illness and death. These deficiencies 
can be prevented and even eliminated, if small quantities 
of the micronutrients are consumed by population on a 
continuous and ongoing basis. Several delivery mechanisms 
are ava ilable ranging from high-dose supplements to food 
fo rtificatio n, consmnption of rnicronutriem rich foods to 
public health measures. Given the extensive prevalence of 
the problem and Lh e wide array of low cost solutions 
avai1.1ble, there is a renewed urgency for the launch of a 
concerted effo rt using complementary strategies and a 
multi-disciplinary approach that extends well beyond 
convencional health and nutrition systems. 
T he Department o f Women & C hild D eve lopment 
(Food & Nutrition Board), in the Ministry of Human 
Resource D evel op ment, Government of India , in 
collabo ratio n with the Micronutrient Initiative (MI), 
Canada and UNIC EF, D elhi organi sed a Strat egy 
Works hop for th e elimi nation of micronutrient 
malnutrition in Indi;i in J ai pur on November 1-2, 1995. 
The W orkshop was inaugurated by Smt. Binoo Sen, Joint 
Secretary, Oepartmenr of \Y/ o men and C hild Development 
and the valedictory session was chaired by Smt. Meenaxi 
H oo ja, Secretary, W o m en & Child Develo pme nt 
Department, Government of Rajasthan. The proceedings 
of inaugural and valedictory sessions are given at Annexure-
I. The Workshop brought together key representatives 
from Government M inistries, research establishments c\nd 
international agencies - all of whom have a ro le to play in 
addressing t h.is national problem. While the workshop 
considered a range of strategies, it had a speciaJ focus on 
food fortification. 
The key recommendations of the workshop are:-
• Micronutrienr malnutritio n, in particular vitamin A. 
iro n and iodine deficiencies is a matter of serious concern 
among vulnerable population groups in lndia. 
• While existing programmes of supplementation, dietary 
modificati~1n and food fo rtification have bad an impact 
in controlling some of these deficiencies, there is an 
urgent need and considerable potential ro strengthen, 
reorganise and expand interventio ns to eliminare these 
deficiencies . These interventions Ot'ed t o bt' 
inregrared with social communications, economic 
and regulatory measures and surveillance. 
• Provision o f nutrients in form of supplements 
targeted at specific age groups that are ac risk for 
iron and v itamin A defic iencies should be 
stre ngthened w ith innovative approaches and 
appro priate fundi ng. F ood fortification is an 
ap p roach . w ith immense putemial to reach 
micro nutrients tO large populations in India at an 
affordable cost. While several foods are already being 
fortified today, there Jre many mo re promising 
opportunities using sale. sugar, oils and ready-LO-eat 
foods that can have larger coverage and impact. 
• While 'Dietary Adequacy' is the ultimate objective 
o f the control of micronutrienr malnutrition, 
supplementation programmes should be regarded as 
an interim measure. H owever, forti fi cation of salt 
with iodine w ill have LO be done o n a permanent 
basis. 
• Besides green leaiy vegetables, other foods including 
foods of animal origin rich in iron and vitamin A n eed 
to be consumed by children. The production and 
consumption of these foods should be encouraged 
at the community level. Steps should be taken to 
disseminate informati o n to mothers, health and 
community workers ro pr()mote consumptio n 
of vitamin A and carotene rich foods including red 
palm o il to overcome the deficiency oi vitamin A 
among children. 
• The cov~rage o f beneficiaries oJ mass feeding 
programmes needs to be increased. Ready-to-Eal 
Foods (R.T.E) are w idely used in the ieeding 
programmes including ICDS. Fon:ification of RTE 
with vitamin A and iron at a level to provide 50-75°,{, 
of dai.ly requirement is recommended. 
• Double Fortified Salt (DFS) (salr fort ified with iron and 
iodine) based on N1N technology, is now being 
marketed on a limited scale by one company. 
The institutional and community effectiveness studies. 
if required, should be completed as soon as possible 
w ith a view to assess its acceptability so that the 
Government could take it up on J national scale with 




• Iodised salt production should be increased to cover 
the entire needs in the cotUltJy along with improvement 
in quality. 
• Fortification of sugar with vitamin A and iron is another 
opportunity. Appropriate action by Directorate of 
Sugar may be taken in collaboration wich Indian Sugar 
Mills Association. Fats and oils are also good medium 
for fortificat ion with vitamin A. 
• Supplementation of vulnerable groups w ith iron and 
vitamin A should be greatly increased, preferably 
through an integrated approach for micronutrient 
malnutrition control. 
• The Child Survival and Safe Motherhood and the 
ICDS programmes have more or less t he same 
objectives. Close collaboration and integration of these 
two programmes is essential to achieve the desired 
coverage and compLance by beneficiaries. 
• Integration of Informarion, Educat ion and 
Communication (IEC) is an essential pre-requisite for 
supplementation, food fortification and dietary 
diversification. A special Committee should be set up 
to review all issues of JEC in existing programmes. 
• Urgent steps should be taken to rationalise food 
standards and the prevention of Food Adulteration Act 
(PF A) rules ro facilitate comp Lance. 
• The private sector should explore the opponuniry for 
food forrificat:ion, seek assistance from the research 
laboratories and experts in product development and 
testing, request government clearance and create 
nutritional awareness through their marketing networks. 
• Non-Governmental Organizations (NGOs) can. be a 
major partner in creat:ing nutritional awareness on dietary 
diversification, supplementation and use of fortified 
foods. They can also help the beneficiaries receive their 
entitlement from the developmental programmes and 
provide useful feedback to industry, research institutions, 
government and donors on the needs of the people to 
control micronutrient malnucrixioo . 
• Nutrition and medical expercs have a role in assessment 
of nutritional status of populations, linkage with 
international research and development on· fonification 
experiences in other countries and adapting them to 
Indian situations. They should help the industry in 
product development, and network with schools, 
colleges, NGOs and panchayats, etc. to help them in 
disseminating simple, meaningful and continued 
education on nutrition. 
• International and Donor agencies should continue 
partnership with Government, part:icularly in IEC and 
sustainable control of micronutrient malnutrition. They 
should focus on helping NGOs, colleges and schools 
carry out comprehensive nutrition education campaigns. 
• All the key partners, viz., Government, Private 
Undertakings, NGOs, Scientists, Research 
Establishments and International/Donor Agencies 
have an important and collaborative role ta play in 
addressing the problem of micro nutrient malnutrition. 
CHAPTER -1 
BACKGROUND 
ssential vitamins and minerals that are needed in 
tiny quantities, usually a few milligrams or even 
micrograms per day, are known as micronutrients. 
Though required in such minute quantities, some of them 
are so critical to the normal development and functioning 
of the human brain and body that to describe them as 
micronutrients is to disguise the fact that normal healthy 
and productive living is not possible without chem. 
The Problem 
Three micronutrients ·iodine, vitamin A and iron· are among 
the most important of all the nutrients needed by the body 
because they are vital to develop normal ]earning and 
cognitive functions, immunity, work capacity & reproductive 
health. The body cannot synthesize them, so they must be 
made available through the diet. Yet they are often missing 
or not fully absorbed from the daily food eaten by millions, 
particularly those who live in developing countries. 
A few grams of iodine, barely a teaspoonful, represents 
the cumulative requirement of an average person over an 
entire lifetime. Yet, if this minute amount is not available 
regularly, it can cause children to be born with severe brain 
damage, or give rise to deafness and dwarfism and can lead 
to high rates of infant mortality, stillbirths and miscarriages. 
Consequences of vitamin A deficiency range from mild 
deficiency signs such as Bitot's spots to night blindness or 
even total loss of vision. Lack of sufficient quantities of 
iron and folic acid in the body leads to nutritional anaemia 
which affects all age groups and sexes. The prevalence rate 
of anaemia has been found to be considerably higher 
among adolescent girls, pregnant women and infants 
born to anaemic mothers than others in the population. 
In fact, nutritional anaemia is also a major cause of 
maternal mortality. 
Unlike the gnawing hunger that results from shortage of 
food, the hunger of micronutrient malnutrition is rarely 
noticed, even by those afflicted by it. There are few 
easily recognisable or visible signs of deficiency, but the 
consequences are grave . For the individual, these 
consequences include learning disabilities, impaired work 
capacity, increased susceptibility to disease and greater risk 
of death. At the national level, these effects translate into 
lowered economic productivity, increased expenditures on 
health services and sub-optimal returns on investments 
in education & training. 
There are several reasons for such deficiencies. Some 
population groups may be deficient because their access to 
micronutrient rich 
foods is limited 
by poverty, crop 
growmg panerns, 






ences predude the 
adequate con-
sumpt10n of 
foods that are rich 
in micronutrients. 
Often the absorp· 
tion & utilisation 
of availab le 
micronurrients is adversely affected by other inh ibiting 
dietary or health factors. 
Deficiencies of iodine, vitamin A and iron today affect 
almost two billion people around the world, and almost 
200 million in India alone, tragically limiting the social and 
economic development of entire regions. In India 5-7% 
children are suffering from vframin A deficiency; and two 
of every three women of reproductive age suffer from 
iron deficiency anaemia. 
About 167 million people are at risk of Iodine Deficiency 
Disorders (IDD) and about 6.6 million with mild 
neurological disorders. The prevalence of nutritional anaemia 
varies between 47%- 87% in pregnant and lactating mothers 
and 14%-90% in school children. The prevalence of vitamin 
A deficiency based on clinical evidence (Bitot's spots) in 
children up to 5 years of age varies between 0.3% · J.6%. 
This drain on a country's human resource is unnecessary & 
is tragic. The available solutions needed to eliminate 
micronutrient malnutrition are simple, effective and 
. . 
mexpensive. 
Ending the hidden hunger of micronutriems is potentially 
the most important and achievable health goal of the decade. 
National Action 
At the World Summit for Children in 1990 in New York, 
the Ending Hidden Hunger Conference in 1991 in Montreal, 
and the International Conference on Nutrition in 1992 in 
Rome, the Government of India comrnined itself to virtually 
eliminate iodine and vitamin A deficiencies by the year 2000 
and to reduce iron deficiency anaemia in women by 
one-third. 
ln 1993, the Government of India (GOJ) adopted the National 
Nutrition Policy which advocates a "comprehensive, 
integrated and inter-sectoral strategy for alleviating the 
multifaceted problem of malnutrition and achieving the 
optimal state of nutrition for the people." The goals 
envisaged are in line wirlnhe National Nutrition Goals re la ring 
. . 
to m1cronutnents. 
• Elimination of blindness due to vitamin A deficiency 
and reduction in prevalence of Bitot's spots to less than 
0.5%. 
• Reduction in iron deficiency anaemia among pregnant 
women to 25%. 
• Universal iodisation of salt for reduction of IDD 
(goitre prevalence < 10%). 
Key areas have been identified for direct intervention and 
they include expanding the nutrition intervention 11et, 
empowering mothers with nutrition and health education 
reaching adolescent girls, ensuring better coverage of 
expectant women, controlling micronutrient deficiencies 
and fortifying essential foods with nutrients. 
TheNationalPlanof ActiononNurrition (NPAN) which 
was released in early 1995 to implement the National 
Nutrition Policy, focuses on a systematic collaboration among 
national government agencies, State Governments, NGOs, 
rhe private sector and international donor co!llmunity in 
order to address the comple.x and inter-related factors that 
contribute to nutritional Status. Micronutrient deficiency 
is highlighted as a major contributor to large scale 
malnutrition. Recognising the importance of micronutrienr 
malnurricion in the National Nutrition Policy, two of the six 
direct interventions listed in the Policy are "controlling 
micronutrient deficiencies" and '"fortifying essential foods 
with nutrients"". Several delivery mechanisms to improve 
micronutrient intakes are avai lable ranging from 
supplementation (iron and vitamin A) to consumption of 
natural micronutriem rich foods (e.g. dark green leafy 
vegetables, carrots, papaya) and fortified foods (iodised salt, 
vitamin A fortified milk and fats) to public health measures 
(e.g. improved sanitation, promotion of breast feeding). 
Knowledge regarding the ravages caused by micronutrient 
malnutrition has been available for five decades and 
programmes in India have been ongoing for at least three 
decades.Salt iodisation in the country has made commendable 
progress. Presently, 60% of all edible salt is iodised. 
High dose vitamin A capsule distribution has been integrated 
with immunisation, but current coverage is low. Under the 
Child Survival and Safe Motherhood (CSSM) programme, 
all children from 9 months to 3 years in the country are 
expected to be covered. To control anaemia, iron and folic 
acid tablets are distributed to high risk groups {mainly 
pregnant women) but coverage and compliance seem to be 
poor. In some urban areas, fortification of milk with vi ta min 
A is taken up through co-operative dairies by FNB, 
Department of WCD. V anaspati. (hydrogenated fats) in India 
is fortified with vitamin A by law. 
The Partners 
To achieve success in the elimination of micronucrient 
malnutrition and tO do so in the shortest possible time 
requires a combined effort from all those who can make a 
difference. The key stakeholders in the elimination of 
micronutrient malnutrition include government, national 
institutions involved in research, training and development, 
NGOs, private business, particularly the food industry, 
and communication and marketing organisations. 
Each group has a special role to play. The government is at 
the helm for it lays down policy, provides direction to the 
effort &can legislate where necessary to ensure compliance. 
The voluntary non-governmental development sector, 
which probably has the best understanding of the beliefs, 
practices, opportunities and constraints at the grassroots level 
can guide policy at the one end and actively inre1face with 
the population groups at the other to inform, educate and 
persuade them. 
Food fortification as a strategy offers the private food 
industry a unique opportunity to become a key player in 
resolving a public health problem. The private sector can 
take the lead in fortifying food items that reach out to a 
large number of consumers. All enterprises, even those 
outside the food industry can play an important role by 
educating their work.force and ensuring that micronutrients 
reach them and their famiJies and home communities as 
pan of a larger effon in employee social welfare. 
Fortification programmes will need to go hand in hand with 
advocacy and social communication. Educators, advertising 
and marketing professionals, media and grassroo·t 
organisations, who are in close touch with communities are 
all potential partners and key actors in creating awareness 
and motivation. 
The Workshop 
The end of 1995 marked the rnid-poim for the decadal 
goal of elimination of micronutrient malnutrition by the 
year 1000. It was a good time to pause, assess the situation 
and move on in the most effective direction with renewed 
vigour. The Strategy Workshop for Elimination of 
Micronutrient Malnutrition in India was organised by the 
Government of India in collaboration with UNICEF and 
the Micronutrient Initiative (MI) to bring together the 
diverse sectors who can jointly contribute to this effort and 
achieve the objectives of the National Nutrition Policy 
and the National PlGJn of Action on Nutrition. While 
comprehensive efforts are already under way for iron and 
vitamin A supplementation through a number of delivery 
channels, there has been linle experience in the country with 
food fortification apart from the universal salt ioclis:ltion 
programme. The present workshop was organised in order 
to build on this experience, and to elCplore opportunities 
for food fortification to accelerate the ending of hidden 
hunger. Designed as a participatory forum for extensive 
exchange of experience and generation of fresh approaches, 
the bulk of the available time was devoted to panel 
discussions and small working group sessions to address 
specific issues in fortification, dieta1y diversification and 
communication. 
Objectives 
• Sensitizing the different groups towards the magnitude 
of micro nutrient malnutrition with a view to seek their 
active participation in its control; 
• Strengthening the emerging partnerships between 
government, industry and NGOs through creation of 
a forum for a dialogue on rnicronutrient deficiency 
control. 
• Strengrhening existing interventions relating to nutrient 
supplementation and dietary diversification using 
innovative approach. 
• Identifying opportunities for food fortification and 
creating an environment for the private sector and NGOs 
to participate in the production and distribution 
of micronutrients. 
The sections following this chapter summarize the 
discussions & recommendations made at the workshop. 
CHAPTER -2 
STRATEGIES FOR CONTROL OF 
MICRONUTRIENT MALNUTRITION 
hree suacegies - dietary divers ificat ion, 
supplementation and food fonification are common 
to all ch ree micronutrients. The most effective 
solution for control of micronutriem malnucrition would 
probably involve use of one or two or all three strategies 
depending upon che magnitude of the problem & clientele. 
In addition, public health measures such as promotion of 
breast feeding and control of parasitic infections would also 
go a long way in reducing rnicronutrient malnutrition. Also, 
it is important to help micronutrienr absorption, and in cl ud in g 
bio-prornoters in the diet. 
Experience has shown char the most efficient direction 
involves a multi-seccoral, multi-pronged, beneficiary-
oriented approach to the problem. The different sector -
government, private industry, non-government organisations 
and medical nutrition experts-would need to work rogether. 
A multi-pronged attack on the three micronutrienc 
deficiencies would be desirable since there would be 
synergistic benefits in attacking all tliree together. 
A beneficiary oriented approach based on an understanding 
of beneficiary needs, constraints and motivations, through 
professional research, informat ion, education and 
communication would be best for sustainable elimination 
of the problem. There is need for well-planned, well 
researched, professionally executed communication based 
on sensitive cultural and social understanding. 
Equally imponam in the fonification of food is the accurate 
identification off oods for fonification, such that the selected 
foods are in keeping with the food habits of the people 
being targeted. It would be necessary to educate consumers 
on the need for consuming fortified food items, even at a 
marginally higher cost. The role of demand creation and 
the importance of an informed consumer is paramount. 
It is important to understand rhe consumer's needs, concerns 
and practices and build programmes and messages around 
these. This is an area where private sector could and should 
be usefully involved. A clo5e partnership between the various 
players would contribute to the development of an 
operational strategy, identify opportunities for food 
fort ification and emphasise sustainabi1iry and sensitisation. 
However, for the private secror ro be able ro participate 
willingly and enthusiastically, it would be necessary to change 
legislation pertaining ro fortification such that it becomes 
less pnnitive. There is need to distinguish bet ween deli berate 
adulteration of foods and inadvertent insufficiency of 
additional v.itami_ns, and ensure that the latter does not get 
punished as it were the former. 
In planning and implementing micronutriem programmes, 
a careful situationaJ analysis should be made co assess the 
nature, magnitude and dynamics of the problem to develop 
a strategy and action plan and to ensure effective 
implementation of this plan. Management concepts shouJd 
be brought to bear on the problem of micronutrienr 
malnutrition. These concepts include understanding 
beneficiary needs and constraints, creating an in formed 
demand on this basis and ensuring availabiliry and delivery 
of products or services for which this demand pull has 
been created. 
Several activities are needed ranging from involvement of 
community health workers and children in spreading 
information about good nutrition to ensuring standardised 
polythene packaging for fortified foods to include non· 
vegetarian foods in the diet, if acceptable. Industrial and 
commercial organisations could undertake to provide 
nutrition education co cheir employees, provide 
supplementation to employees and their families and ensure 
the use of fortified foods. Dietary habits that can promote 
or inhibit the absorption of micronutrients should be 
addressed. Hwnan productiviry and fitness gaps char could 
make a dramatic difference to the national economy should 
be bridged. 
Messages for mass communication should be carefully 
designed and must be distinct from the messages for health 
workers. Care should be taken that misleading or confused 
messages are not beamed our. 
2.1 Dietary Diversification 
The objective of dietary divemfication is to ensure chat people 
ger micronutrients in sufficient quantities through their daily 
diet. Dietary diversification to include more micronutriem 
rich foods is an ideal and sustainable long term solution. 
Improvements can be made through che introduction of 
new crops, bener 
cooking or pres-
ervation methods 
or the promotion 
of more varied 
diets through nu-
trition education. 
A diversified diet, 




for vitamin A nu-
trition. However. 
th.is change in diet 
can o nly be 
brought about 
through a strong information, education and communica-
tion programme which in turn would need to be based on 
knowledge, aptirude and practices (KAP) study. There is 
need to identify locally available and consumed sources of 
vitamin A and iron, review traditional dietary practices 
& assess feasibility of recommending locally available 
foods as rich sources of vitamin A. 
Potentially useful data is available from a wide range of 
universities, home science colleges and research centres 
but is being wasted or under-utilised because there was no 
central data bank. A mechanism for collecting all data 
related to micronutrients under one roof, would go a long 
way in ensuring proper use of rich data. Such data, either 
freshly collected or identified from existing sources, could 
be used for promoting behaviour change. 
Such behaviour change campaigns could be aided by 
the governmenc who could make free space ar prime time 
available on the television channels. The government could 
review nutrition curricula in the schools and increase 
availability of micronutrient rich foods th.rough horticulture, 
social farm forestry and encouragement of the agricultural 
sectors. In panicular, government could consider promoring 
the consumption of Red Palm Oil, particularly through the 
feedjng programmes. 
NGOs could undertake demand creating through their 
interpersonaJ contacts with the beneficiary communities, by 
encouraging corporations co promote nutrition education 
among their employees, by promoting kitchen gardens and 
holding demonstrations for their employees. 
ICMR is proposing to take up integrated health projects in 
different parts of the country, using the district as the 
operating unit, with special emphasis on management of 
micronutrient deficiencies. Such projects could establish a 
framework char could be replicated elsewhere in the country. 
Government could make it mandatory for all food product 
packaging and advertising to carry messages related to 
nutrition, just as cigarette packages carry messages of the 
harm done to health. 
Potentially enormous resources and good intentions available 
in the form of corporate social responsibility .are nor being 
tapped. Resources could be available in the fo rm of 
equipment, managerial skills, space and a host of other 
corporate strengths. 
Individuals should take upon themselves the responsibility 
for carrying our small time bound activities that could 
together amount to a large seep forward. 
2.2 Supplementation 
Supplementation with micronurrienrs in capsule, tablet or 
liquid form to target groups can be an effective preventive 
and curative strategy where diecary diversification or food 
fortification cannOLreduce the deficiency quickly. Giving 
rhe m.icronutrient orally or by injection can provide sufficient 
storage in vulnerable population groups for a committed 
period. Iodised oil injections or capsules provide enough 
iodine for a period of one or two years, while vitamin A 
mega doses can give sufficient reserves for 4 to 6 months. 
Taking up vitamin A supplementation, as a case example 
for all three micronutrients to create a generic framework, 
the kind of questions that would have to be answered are: 
• What is the estimated requirement of vitamin A in 
the country or estimated expected demand? 
• Are there sufficient quantities of vitamin A available 
to meet the estimated requirements ? 
• What are the existing ways in which the vitamin A 
is used in the country by the health sector ? 
• Is there a scarcity or non-availability of vitamin A in 
the country for the health sector? If so, would it be 
possible to re-deploy the existing quantity or increase 
the production capacity of vitamin A in the country ? 
• Is the necessary raw material, capital, operating 
resource and technology available and is there an 
enabling environment for the same ? 
• What is the existing production range for vitamin A - in 
terms of tablets, capsules and liquids ? 
• How is it packaged and labelled ? Is there any scope 
of improving packaging ? 
• What are the mechanisms with regard to procurement, 
storage, supply and distribution, in health sector ? 
• What is the current mode of distribution? Is there 
a potential role for the industry and NGOs in the 
delivery system ? 
• Can the government create an enabling environment 
for the industry and the NGOs to actively participate 
in their delivery systems and what are the next steps 
required ? 
• How can the supplements be delivered to the people 
who need them the most ? Who is currently delivering 
them, how & when is it done? Are there any incentives? 
Do the workers have the necessary skills to do it ? Skills 
being defined as technical and counselling skills. 
• What is the perceived cost to the beneficiaries in 
terms of time and in terms of social and psychological 
costs, given the cultural environment in which the 
beneficiary is operating ? 
• Who pays for the acmal cost of the supplements and 
theil-delivery? Does the government or the public health 
system continue to pay for it or does the industry have 
any role in terms of contributing to the payment ? 
• Should all those who avail of the public health get the 
supplements free ? Is the government subsidising the 
cost of the supplement for the people who can afford 
to pay? If so, how to avoid or reduce it ? 
• What is the role of industry in terms of ensuring 
the timely availability of vitamin A in the appropriate 
quality and adequate quanriry ? 
• What efforts are being made in terms of new 
formulations, attractive packaging, slow release 
fonnulations and daily versus weekly dosages ? What 
efforts are being made for identifying ways to make 
the product more acceptable, reducing the side effects, 
and improving effectiveness ? (More applicable to Iron 
and Folic Acid rather than ta vitamin A). 
2.3 Food Fortification 
Food fortification through the addition of micronurrients 
to common foods can be an effective strategy if there is an 
appropriate food to enrich. An appropriate food is one 
that is widely consumed by the target group, is centrally 
processed, and whose taste and appearance do not change 
with the addition of the micronutrient. 
Examples of successful fortification include the iod.isation 
of salt, fortification of sugar, margarine and edible oil with 
vitamin A, and enriching of cereals with iron. Through 
shon-term supplementation with therapeutic doses and 
1ong-term strategies such as food fortification and dietary 
diversification, millions of people with micronutrient 
malnutrition can overcome the barriers that prevent their 
full participation in social and economic life. 
CH APTER -3 
GLOBAL AND INDIAN EXPERIENCE IN FOOD 
FORTIFICATION 
3.1 Global Experience 
Experience of most developed countries with food 
fortification is now over half a century old and so deeply 
ingrained into the system that staples such as dairy products, 
flour and even pasta products are expected and assumed to 
have certain standard levels of nutrients and micronutrients. 
Undoubtedly related to this measure is the fact that disorders 
caused by deficiencies of micronutrients which were 
found in all those countries a few decades ago are almost 
entirely absent today . The trend has caught on in 
developing countries too in recent years with private 
industries showing interest and initiative. 
Effective food fortification requires selection of a suitable 
vehicle, an appropriate fortification method or process, a 
delivery system that would take the fortified food from the 
production centres to the consumer, and finally, advocacy, 
communication, monitoring, regulation and enforcement. 
There are valuable lessons to be learnt from the salt iodisation 
experience since it was the onJy large scale fortification 
programme that has been carried out in so many countries. 
The greatest challenge in the case of iron is to identify a 
form that would be adequately absorbed without altering 
the taste or colour of food. Notwithstanding this, there 
has been a lot of development work in recent years, 
especially in the iron fortification of common salt and flours. 
Fortification of common salt with iron has been successfully 
an empted in India before universal iodisation was launched. 
Progress is also being made on rhe fortification of rice with 
vitamin A using a new technology involving reconstruction 
of fortified rice powder into simulated rice grains which then 
have to be added to milled rice in a given ratio. 
T his was being tried out in Indonesia and results of initial 
trials are expected soon. Progress has also been made on 
the double fortification of salt with iodine and iron. National 
Institute of Nutrition (NIN), Hyderabad, is resting a new 
process to develop a stable formulation and the results of 
these tests are awaited. Simultaneously, woi·k is being 
carried out at the University of Toronto using a rnicro-
encapsulation technique. This is undergoing field trials. 
Between the two, there is reason to hope that a workable 
technique would soon be available. 
Experiments are under way in Central America to examine 
the double fortification of sugar with iron and vitamin A. 
There is also experience with fortification of spices, sauces 
and condiments in Thailand and South Africa. In addition, 
there is a growing trend in developing countries for 
fo rtification of processed foods such as noodles, cereals, 
soup, cubes, cookies and milk powder. The laner has been 
remarkably successful in Mexico in reaching micronutrients 
to nearly 90% of all school children. In Tanzania, the 
government is working with a multinational company to 
fortify an orange drink powder for distribution to school 
children. All these international experiences demonstrate 
that food fortification could be a cost effective and feasible 
solution to the micronutrient malnutrition problem bur calls 
for the involvement of all stakeholders in the fortification 
process - the producers of staple foods, policy makers, food 
processing companies and the government. 
3.2 Indian exper ien ce 
The country is self-sufficient in rhe production of iodised 
salt. Regulations banning the sale of non-iodised salt have 
been issued in all States/U.T.'s except three. There is 
evidence of increased appreciation at the State level of the 
importance of iodised salt. Even though, the technique of 
salt forti£cation is not difficult, the iodisation effort faced 
problems of poor demand (in the absenceof education and 
monitoring) and small manufacturers who could not be 
brought into the fold. Improvement in monitoring 
requires that labo-
ratones are ser up 




uptake there is a 
need to create 
greater awareness 
among the public 
which in turn 
would lead to 
increased con-
sumption. There 
is a need for 
improved distri-
bution to ensure that iodised salt is avajlable to all. 
Fortification of salt with iron has been successfully 
experimemed by the Food and Nutrition Board in early 
eighties. Two plants were also set up but the same could 
not be pursued due to the launch of rhe universal iodisation 
of salt programme. 
Since then, pioneering work has been carried out by the 
National Institute of Nutrition on the double fortification 
of salt with iron and iodine. T estS have shown good stability 
of iron and iodine. Consumer acceptance of salt is good. 
Institutional studies with double fortified salt are in progress. 
3.3 Ready- to- Eat Foods (RTE) 
Considerable advances have been made in lndia with the 
formulation of low cost, ready-to-eat energy foods that do 
not need cooking at the point of distribution. This 
dramatically increases the opportunities for distribution of 
the energy food that saves time and makes distribution 
independent of hygiene levels at the distribution points. 
These benefits make it possible to reach this energy food 
our to remote and rural regions. 
This energy food is currently being supplied by Modem 
Foods Industries Led., a Government of India undettaking, 
to a large number of anganwadis in Uttar Pradesh & Bihar 
and has been well accepted. Com soya blend is being provided 
by CARE ro the Integrated Child Development Services 
~CDS) in ten States. Ir is made of 69.7% corn meal, 22% 
soya flour reinforced with a vitamin and mineral pre-mix. It 
could be used as the base flour in cooking tasty 
and nutritious recipes for children. WFP is providing 
RTE called India mix in anganwadi centres which is 
re-inforced with vitamins and minerals and is also used 
as base flour. 
The Karnataka State Agro Corn Products Ltd. (KSACPL) 
has been working on addressing protein calorie malnucricion 
and additionally in tackling micronutriem deficiencies. 
Low cost food with high nutritive content has been fortified 
with vitamin A, Niacin, FolicAcid, Calcium, Iron & Iodine. 
Implemented since 1979, the comp.toy has been providing 
these energy foods to about 30 co 40 lakh beneficiaries 
per day through the ICDS, the AKSHA YA & the 
AHARA programmes. Funded by the UNICEF, the 
central and the state governments, such projects have covered 
the states of Andhra Pradesh, Karnacaka, Madhya Pradesh, 
Rajasthan, Sikkim. These products have been well accepted 
and could be adopted in other stares too. 
3.4 Key Issues 
• It is important to ascertain consumption patterns of 
foods before selecting them for fortification. There 
could be fairly high inter-state and inter income-group 
variations which could lead to uneven distribution, and 
give rise to concerns of toxicity in the upper-end 
consumers even while malnutrition persists among 
other groups. 
• It is important to create an awareness of entitlements 
among end-beneficiaries that alone would lead to real 
supply of the benefits to those who need them, since 
there would be a demand that would ensure the supply. 
• A step-wise model of change confirms the intuitive 
recognition that behavioural change is a slow, long drawn 
process. This makes it all the more important to make a 
multi-pronged effort, pushing for the change at every 
opport:uruty. 
• While a commercial organisation necessarily has ,1 
business responsibility and a def U1ed target audience from 
which it cannot be diverted, it does not follow that such 
companies do not understand their responsibilities to 
society. In fact, within the boundaries of their larger 
business objectives, such companies often make 
significant efforts to improve nutrition education which, 
being done with quality and power, has the potential 
to impact audiences beyond rhose immediately targeted 
by them. The school education campaign being 
carried out by private companies such as Kellogg's 
. . . 
ts a case 10 point. 
• The private sector could play another impon.mt role 
in this effort by strengthening the distribution systems 
co rural areas, ensuring availability of marketing support 
services and putting the required publicity and delivery 
systems in place. 
• Legislation currently in force is inappropriate. Under 
the present law, foods that fall shon of the ingredients 
as indicated on the bbcl are termed "adulterated" aod 
adulceration is a criminal non-bailable offence. 
This forces even the most socially responsible of 
manufacturers to shy away from undertaking food 
fortification. This entire issue should be reviewed by 
the aurhorities so that food fortification on a large scale 
would become possible. 
17 
CHAPTER - 4 
OPPORTUNITIES FOR FOOD FORTIFICATION 
~his chapter synthesises issues and recommendations 
C!J related to the major fortification vehicles; salt, 
sugar, oils, milk and ready-to-eat foods (based on 
individual working group presentations). 
4.1 Salt 
Iodised salt: There are two key needs for strengthening 
the salt iodisation programme:-
i) Increase production of iodised salt from 34 lakh 
tons to 50 lakh tons per annum. 
ii) Improve the quality of the iodized salt t.o ensure 
adequate iodine levels in salt at the consumption level. 
Actions required to achieve th ese objectives are: 
1) Review the PF A act to replace the word common 
salt with iodised salt, and, if DFS was implemented, 
with Double Fortified Salt. 
2) Soften the labelling clause because iodine and iron 
are non-injurious substances. 
3) Standardise the maximum allowable particle size to 
make fortification more effective. 
4) Bring small manufacturers (up to 10 acres) into the 
fold since they contribute about a third of the total 
production, under the control of the government. 
5) Enact legislation to market salt in polypacks only 
6) Strictly enforce the ban on sale of non-iodised salt 
7) Railways to supply wagons on time and provide 
covered wagons during monsoon 
8) Ensure adequate and proper storage facilities in 
consummg areas. 
Salt is not only an ideal vehicle for iodine fortification but 
one which could certainly carry iron as well. A Double 
Fortified Salt (DFS) has been developed by NIN and has 
also been produced for limited marketing by a private 
company, using a modified formula. Community trials 
have established acceptability and stability of the DFS -
Institutional studies are in progress at NIN. 
However, there is an urgent need for more conclusive trials 
on the effectiveness of D FS. Institutional trials should be 
carried out preferably by independent agencies which have 
not been involved in the development of the salt. 
JCMR needs to resolve the issue of double fortificarion 
of salt as early as possible. 
International experiences from DFS should also be taken 
into account, subject to transfer of technology being assured. 
Once effectiveness of DFS is established, the following 
ai·e the important steps: 
1) Given that the issue of double fonified salt would fall 
under two ministries- the Ministry of Human Resource 
Development and the Health Ministry - effective co-
ordination between the concerned ministries would be 
necessary to make DPS a reality. 
2) The PF A act would need to be amended to permit 
the production and sale of double fortified salt. 
Legislation should be worked out specifying salt 
quality, size, packaging and labelling. 
3) DFS should be manufactured to specified compositions 
and specifications. Technology that has already been 
developed should be freely licensed to other private 
parnes. 
~. 
4) Quality control would be very essential and would 
primarily be the responsibility of rhe producers but this 
would periodically be checked by the Salt Department 
authorities. 
5) Polyeth y lene packaging for DFS would be 
mandatory since DFS is subject to degradation and 
cannot be sold loose. 
6) Promoting the concept of DFS to the public is a major 
exercise and government participation Ln promoting 
DFS would be needed. Marketing strategies for specific 
brands of DFS would be the responsibility of the 
producers. 
7) It was estimated by experts at the working group that 
the additional cost of Re.1 per kilo of salt would make 
this salt unattractive for poorer families. Subsidisation 
might be required to promote DFS. This could be done 
by state governments who could purchase salt from 
private manufact:Urers and effect the subsidy from their 
own available sources. This subsidised salt could be 
distribured through the public distributions system only 
ta the low income fami lies. Additionally, centrally 
sponsored supplementary feeding programmes such as 
mid-day meal programmes could use DFS. 
4.2 Oil 
While there are problems with using oils as vehicles (wide 
variations in consumption pattern, regional variations in the 
type of oil consumed, unorganised sector in the rural areas, 
very low volumes conswned), these vehicles deserve serious 
considerations since oils and fats are almost a natural medium 
for vitamin A and a necessary ingredient for the absorption 
of vitamin A. However, the mandatory fortification of 
vanaspati should be reviewed in an effort to esrnbEsh similar 
arguments for the fortification of oils. Vanaspati is 
consumed by households as a substitute for ghee which is a 
natural source of vitamin A. Since vanaspaci, which was a 
hydrogenated oil, did not contain vitamin A, the government 
had therefore, taken the step 30 years ago of making it 
mandatory to have vitamin A in vanaspati. However, no 
other oil is currently fortified with vitamin A. 
As a first step, it is proposed that at least the public sector 
brand 'Dhara' which is sold in very high volumes and through 
the public distribution system (PDS) to low income groups 
be fortified with vitamin A. It would require a relatively 
simple direetive from the government. Most organised oil 
refiners will follow. 
Funher, oil that is being provided to the ICDS project 
could be fortified with vitamin A. Just as the Government 
of India has recently issued very clear instructions that all 
ICDS projects can only purchase iodised salt, so also 
instructions on purchase of forcified oil could be 
introduced to great advantage. 
4.3 Milk 
A scheme to foni.fy milk with vitamin A was launched 
in l980 by the Food and Nutrition Board. Ir is being 
implemented by the co-operative dairies of the State 
Governments/Union Territories. 2000 LU. of vitamin A is 
used per Llrre of milk. The cost of fortification is reimbursed 
on 100% basis for first three years and thereafter, the dairies 
or the state governments are expected to continue the 
scheme at their own cost. Curremly, only a limited number 
of co-operatives are implemenring this scheme. 
However, it was noted by t.he working group that at the 
present levels of consumption of milk, most of the 
vulnerable groups would not be reached through fort ified 
milk. Given that milk is a perishable product and 
production is highly decentralised, it does not seem 
feasible that milk could be efficiently fortified to the 
benefit of the lower income target groups particular1y in 
rural areas. Since toned and double toned milk available 
to urban populations have reduced amounts of vitamin 
A, it is morally important to fortify the milk for urban 
population. 
4.4 Sugar 
There are mainly three types of sugar that are consumed 
- Crystal sugar, Khandsari sugar and Jaggery. Crystal 
su.gar is available most frequently from the organised 
sector while the latter two are largely produced in 
che unorganised sector. Crystal sugar is amenable to 
fortification and has been fortified at international levels 
with both iron and vitamin A. Technical expertise and 
some information on acceptabiliry of this food item is 
potentially available. The country is self-sufficient in 
the production of sugar and the sugar industry has been 
growing very fast after the recent deregulation. 
In the Indian conteJ1..t, concerns are:-
• Poor reach of crystaJ sugar to the needy and poor 
sections of society; 
• Tbe volume of sugar (especially crystal sugar) that is 
produced by rbe organised seccor; 
• The most widespread use of sugar is in tea and tea is 
known co be an inhibitor of iron absorption. There 
is no known research that has examined this problem 
but the hypothesis is that a stabiliser could be added 
to sugar to solve the problem. 
To further develop a sugar fort ification programme, 
information is needed in the following areas: 
• The type of sugar consumed by different socio-
economic groups and socio-cultural groups, 
distribution of consumption within the family; 
• Consumption among children in the ages of 1 to 
5 years; 
• Consumption among pregnant women. If sugar was 
fortified with vitamin A, it would be important that 
this be consumed by pregnant women; 
• Purchase patterns of sugar by type of sugar and by 
different consumer groups; source from which 
purchased, frequency, volumes and prices. 
The distribution· of sugar is an issue to be considered 
since different kinds of sugars travel to consumers along 
different paths. The feasibi lity of reach ing the 
appropriate target groups with fortified sugar would 
be higher if it 
were supplied 
through the 
p u b I i c 
distributi o n 
system. 
Further, there is 
a double pric-
ing system in the 





sell s at a price 
char is fixed by 
Government of lndia whi le the rest of the sugar 
sells at a price fixed by the producers. 
One option is that an intermediate agency would need 
to take responsibility for producing and making 
:wailable fort ified sugar tO the public distribution system. 
To explore this further, the government would need to 
cake the following actions:-
1) Iniriace discussions with the sugar industry tO 
sensitise the industry and arrive ar some broad 
principles for fortification. 
2) Provide cax incemives for the upgradation of research 
facilities and quality control in the sugar industry to 
compensate for the additional expenditure involved in 
assessing micronutriem levels in sugar. 
3) Rationalise PF A norms to differenciate between 
injurious and non-injurious nature of offences and 
between sub-optimal levels of ingredients or additives 
versus adulteration. 
4) Undertake nutrition education to create awareness 
of the need and of entitlements. 
5) Provide feedback on the programme, to inform 
about the progress and about problems being 
faced. 
International agencies could assist in:-
1) Obtaining information on the consumer profile 
2) Transferring technology and adapting it to Indian 
conditions, factories and machines 
3) Transferring technology for field test kits and eas} 
tips for testing the presence of micronurriem~ in sugar 
Key steps rhat could be undertaken by the Government 
of India for launching a national sugar fortifica tion 
programme are:-
• The initiation of dialogue with the sugar industry 
and arrive at a basis for fortification. 
• Determination o[ standards in consultation with the 
inter-ministerial co-ordination committee and the 
concerned research institute. 
• Notify specifications of sugar that should be available 
in public distribution system by the concerned 
government dep<1nment. 
• Programme launch providing for about six months 
time to the producer to start implementation of the 
programme on the production line. (By that time the 
public would need to have been made aware of the 
product. Evaluation of the programme would be carried 
out by the research groups, che National Sugar Research 
Institute as well as non-government organisations). 
4.5 Ready-to-Eat Foods (R-T-Es) 
There is a growing trend in developing countries for 
fonifying several processed foods such as noodles, cereals 
and soups, cubes, cookies, orange drink powder and 
chocolate milk powder sold in single sachet servings and 
fortified both with iodine, iron and vitamin A. 
In the Indian context, many foods including energy foods 
could be considered for fortification. The choice should 
be made on the basis of the distribution network. 
Ongoing programmes such as the ICDS scheme and the 
mid-day meal schemes provide an ideal opporrunity [or 
reaching out to the needy groups. For this sector, foods 
should be packaged in bulk, retaining flexibility according 
to the requirements of the centre, such as SKg, 2 Kg, 
1 Kg and 'h Kg packs. The additional cost of fo1tification 
of these foods could be borne by the government or other 
donor agencies. 
In addition, bread and semi-processed foods such as soya 
fortified flours and extruded foods could be distributed 
through the public distribution system at a subsidised price. 
There is a wide range of commercial foods such as 
breakfast cereals, biscuits and bread which could also be 
fortified. Semi-processed food could also be fortified 
for purchase in the commercial sector and all rhese would 
be sold at a price that the market could hear. 
Important act ions to be taken by each of the partner s 
ar e:-
The industry should take the responsibility of defining 
quality standards, of ensuring laboratory testing and 
training facilities, and ensuring that approved labelling 
and standardised procedures are followed. 
Government should extend coverage of the different 
feedi ng programmes, quality control and monit0ring 
from production ro consumption, tax exemption or duty 
exemption on certain nutrients and subsidisation of raw 
materials fo r a fixed period. IEC support through the 
visual media or through the press, decentralisation of 
production units and development of an education 
curriculum for .implementation would also be required. 
Multi-centre research and regional laborntories for bio-
chemical and food analysis would also be required. 
Partners outside the government would need technical 
inputs for education, information and communication 
support th-at they might decide to provide. Donor 
support wou ld come in the form of support for 
technology transfer. 
A short term action plan should include setting up of a 
pilot project, creating awareness, initiating research to 
identify socio-cultural attitudes, practices and food 
acceptances and assess ing the efficacy of existing 
programmes. 
There should be proper evalua ti on of current 
fortification efforts with a view to identifying those which 
could be scaled up to enable wider coverage. Efficient 
and cautious use of donor support is recommended 
focusing on managerial and technical expertise. 
Case studies of the use of fortified foods have shown 
technical feasibility but not examined biological impact. 
Such studies are, in fact, needed and should be carried 
out where information is not available. 
CHAPTER -5 
BLUEPRINT FOR ACTION 
(M icronutriem malnutrition, in particular deficiencies 
~'\...of vitamin A, iron and iodine among vulnerable 
popubtion groups in India is a matter of serious 
concern. While e.xisting programmes have had impact in 
controlling some of these deficiencies, there is an urgem 
need and considerable potential to strengthen, organise and 
expand interventions to eljminate these deficiencies. 
5.1 Interventions 
Supplementation 
These interventions targeted at specific age groups that are 
at risk of iron and vitamin A deficiencies should be carefully 
reviewed to ensure appropriate logistics management & 
strengthened with innovative approaches and appropriate 
funding. Close collaboration and integration berween the 
Child Survival and Safe Motherhood (CSSM) and the 
Imegrated Child Development Services Scheme (ICDS) is 
essential to achieve the desired coverage and adequate com-
pliance by beneficiaries. 
Food Fortification 






in India at an 
affordable cost. 
Several foods are 
already being 




For example , 
vanaspati is being 
fortified with 
vitamin A, ready-
to-eat foods with 
vitamin and mineral pre-mixes, milk with vitamin A, bread 
with soya flour and vitamins, etc.. However, there are 




• Iodisation of salt will continue as a permanent measure 
with increased production to cover the entire population 
accompanied by improved quality and monitoring. 
Pioneering work done in India has shown that double 
fortification of salt with iodine and iron is technically 
feasible. It is proposed that institutional studies be 
completed as soon as possible to prove efficacy 
followed by community studies to assess effectiveness 
and consumer acceptability. This will enable government 
to formulate appropriate legislative measures for 
commercial production and expanded coverage. 
• Fortification of sugar with vitamin A and iron is 
another opportunity that could be pursued by the 
Directorate of Sugar in collaboration with the Indian 
Sugar Mill Manufacturers Association. 
• Fats and oils are good vehicles for fonification with 
vitamin A. Besides vanaspati, there is an urgent need 
tO pursue forti fication of vegetable oils. 
• Fortific;uion of ready-to-eat foods with iron and 
vitamin A is recommended along with the need for 
their expanded production and coverage. 
Dietary Approaches 
Dietary adequacy is the ultimate objective for the control 
of micronutrient malnutrition. The production and 
consumption of foods rich in vitamin A and iron at the 
community level should be encouraged. This would need 
information dissemination through various channels such 
as mass media, person to person approach and school 
education. 
5.2 Support Measures 
IEC: For all three interventions, integration of 
information, education and communication is an essential 
pre-requisite. A special comminee should be set up to 
review all issues of lEC in existing programmes. 
Standards and Regulations: Quite often existing food 
standards and laws included under the Prevention of 
Food Adulteration Act (PF A) obstruct proper 
development of food fortification. Rationalisation of 
the PF A Act & Rules to ove1·come these obstacles and 
easy compl iance is an urgent priority . 
5.3 Roles and responsibilities of key partners: 
Private Industry 
The food indusLry should assume a lead role an<l 
responsibility in the endeavour in four specific ways: 
• Explore opportunities for food fortification and 
double fortification of existing and new products. 
i.e., industry should not only be responsive to 
requests from GovernmenL, but should also be 
pro,1ctive in identifying feasib le options. 
• Reach out to research laborarories (such as CFTRl, 
NIN or TCMR) and experts and seek ideas for 
fortificat ion, seek assistance in product development 
and testing at institutional and community levels and 
request government clearance and endorsement of 
fortified products. 
• Utilising powerful m,1rketing tools an<l media, widely 
employed for commercial and consumer produces 
for marketing fortified products. 
• Disseminate the message of mic.ronut rient 
malnutrition control chrough employees, their nuclear 
families, the villages ,md communities in which the 
employees live and the wider nerwork of de.tiers and 
vendors. A private company could be a powerful 
ally in IEC even if it is not directly involved in the 
production and distribution of fortified foods. 
Non-Governmental Organisations 
Given their direct interaa.ion with beneficiary groups, NGOs 
can be major partners in delivery of interventions. Their 
role as a catalyst to the programme is very important. 
Three possible 
actions LhaL they 
could undertake: 
• Educate vul-








and use of for-
tified foods. 
• Help beneficiaries to assert Lhemselves and get their 
entitlement from development programmes. 
• Provide useful feedback to industry, experts, research 
institutions, government and donors on the needs 
of tbe people in the context of micronutrieat mal-
nutrition control strategy, progress and real impact. 
Medical and N utrition Experts 
Five areas in which experts can Lake action personally 
and for their instituLions: 
• Speed up baseline and subsequent surveys of 
biological staLus and be pragm;nic in that process. 
• Link with international rese.1rch. development and 
fonificaLion experiences in other countries, adopt 
and acfopt Lhem to Indian situations. Become the 
champions on the technology from and enhance 
domesLic capability in fortification technology. 
• Reach out to Indian industry Jnd help out in process 
engineering and product engineering for fortified 
products. 
• Link with schools, colleges, NGOs, panchayats and 
Nagar palikas and help them disseminate simple, 
popular, meaningful and cont inued education on 
nutnuon. 
• Work with industry to get practical experience and rerurn 
after that to research and policy making so that a much 
greater degree of mutual understanding may result. 
Donor Agencies 
• Should continue Lhe partnership wiLh Central and 
State Governmen ts particularly in TEC and 
sustJinable development rather rhan on donation 
based programmes. 
• Should focus on helping NGOs, colleges and schools 
to carry our comprehensive nutrition education 
campaigns. 
• Shoul<l alloc.1te resource~ to support concept 
advertising and promotion of nutritious foods and 
malnutrition control while each company can spend 
on promotion of its own brand. 
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Government 
While the gove rnm e nt is th e residua l source of 
responsib ility and the refuge of tbe people. the other 
partners could greatly allev iate the burden on government 
in carrying out solutions to enable the government to 
focus on achieving. economic growth and realising the 
couniry·s visjon to be a sit,,rnificant global economic power 
in the Twenty First Century. Government should focus 
more on policy and planning roles and rely on industry 
and NGOs for implementation and delivery. There is a 
strong case for more public in vestment in nutrition 
with massive benefits in terms of better productivity 
that improved nutrition can provide. Government should 
allocate resources to supplement those of industry and 
donors and supplement concept promotion expenditure 
on fortification. 
Administratively. there is need for better co-ordination 
and management with an emphasis on multi-sectorality 
between Departments o f Hea lth, Women & Chi ld 
Development. Industry, food Processing Tndustrie and 
Civil Supplies in addressing micronutrient malnutrition as a 
super-ordinate societal goal. 
5.4 Summary 
1) The approach co elimination of micronutrient 
malnutrition necessarily has to be multi-sectoral, 
calling for close co-ordination across different 
governmem departments and also across non-
governmem and private sector organisations. 
2) People should be empowered co manage their own 
nutrition througb dietary adaptations and self-sufficiency 
rather than perpetuate dependence on supplements. 
3) Given our already high technical knowledge base on 
the subject, the use of relevant modern management 
processes could be very useful in tackling 
micronutrient malnutriti on. 
4) T he accele r;.l ted economic development in t he 
country coupled with government commitment to 
social development offers opportunities that could 
be used to advantage to address the problem of 
micronurrieot malnutrition . 
5) There is need for communication, education and social 
mobilisation down the hierarchy and to the people. 
6) The relative ease with which staples could be fortified 
and the extensive reach of fortified staples presents a 
strong case for advocacy of mandatory food 
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